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(54) Ink jet print head identification circuit with serial out, dynamic shift registers 



(57) An ink jet print head identification system for 
providing print head identifying information to tha elec- 
tronics of an ink jet printer includes one or more parallel 
load, serial out, dynamic shitt registers (50 A-D) Inte* 
graled into a print heac* chip ha vino a plurality of address 
lines interconnecting the printer electronics and print 
head electronics. Each shift register is programmed or 
encoded with a single digital bit. In one embodiment, a 
voltage pulse (load signal) (70) received on a single chip 



address line by a plurality of shift registers (50 A-D) 
loads the input of each encoded register with the regis- 
ter's own encoded bit. Two of the address lines C72.74) 
provide each of the registers with successive sequential 
clock signals (1 ,2) to serially shift the encoded informa- 
tion to an output device (80) where the print head iden- 
tifying information is read by the printer electronics. Oth- 
er embodiments ot the invention may employ any 
number of encoded registers independently of the 
number of available address lines. 
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Description 



The preseni invention relates to an ink jet print head 
identification circuit and method. 

Ink Jet type printers employ a printing head that con- ■* 
sists of a series of nozzles, or orifices, positioned in an 
orifice plate for expelling ink onto a printing surface. The 
ink can be expelled by a variety of moans, including con- 
tinuv-.js, piezoelectric, and thermal/bubble jet. While 
several different ink jet technologies have evolved over x> 
the past two decades, the most popular ink jel technol- 
ogy today is the bubble jet whore ink within a chamber 
is locally superheated to form an expanding bubble 
which propels a drop ol ink through an orifice and onto 
the printing surface. Piezoelectric printers function in a is 
similar manner inasmuch as ink is expelled through an 
orifice. However, instead of boiling the ink in a chamber, 
the Ink is essentially squeezed from the chamber as a 
result of deflections/expansions generated by a piezo- 
electric ceramic transducer. The ceramic transducer 20 
changes its physical dimensions when subjected to an 
electric field, thereby generating a pressure wave within 
the Ink chamber and expelling an amount of ink through 
the chamber orifice. Both piezoelectric end bubble-jet 
methodologies are considered "drop-on-demand" or 25 
"impulse" technologies, i.e., a drop of ink is ejected from 
the print head only when desired. 

Each type of ink jet print technology requires its own 
unique type ol print head, and print heads may further 
vary based on parameters such as whether the prim so 
head contains only black ink. or whether it is capable of 
color printing. Generally, the different types of print 
heads are interchangeable, excepl that most printers 
are unable to accommodate both black ink and color duo 
to physical differences between the print heads, i.e., 35 
print heads designed for color printing are typically larg- 
er to accommodate a variety of ink colors. Other print 
head parameters include architecture, resolution, 
number of ink jet nozzles, and spacing between the noz- 
zles. Because print heads are interchangeable, the *o 
printer electronics must know what particular type of 
print head is installed, as well as information relating to 
the various print head parameters, so that algorithms 
within the printer control system can be reconfigured to 
provide appropriately formatted print commands to the *s 
print head electronics. 

Therefore, it is desirable to provide the printer elec- 
tronics with information relating to the characteristics of 
the particular print head that is installed. This can be 
done by digitally encoding the Identifying information in- so 
to the print head electronics and enabling lhe printer 
electronics to retrieve that information as it is needed. 

A number of attempts have been made in 1ho prior 
art to provide print head identifying information to the 
printer electronics. U.S. Patent No. 4,872,027 to Buskirk £ s 
et aJ. discloses providing extra electrical contact pads 
on the resistor network/array which fires the no2zles of 
the print head. These contact pads are selectively elec- 



trically, connected in the resistor network to fire the indi- 
vidual nozzles in one of several unique configurations, 
each of which defines a specific print head. The code 
provided by these unique configurations of the electrical 
pads is detectable by the printer so that the type of head 
installed is determinable. This is accomplished by se- 
lectively connecting the individual electrical pads (or not 
connecting them) to the resistor circuits or circuit traces. 
By individually toggling the resistor lines at high or low 
voltage levels and detecting a voltage level shift on the 
lines associated with the extra coniact pads, a connec- 
tion (or lack thereof) may bo detected 

Other prior art approaches to providing print head 
identifying information to the printer disclose identifica- 
tion circuitry disposed in the print head. U.S. Patent No. 
4.930.915 to Kikueni ot al. discloses print head identifi- 
cation means disposed in a print head, tn one embodi- 
ment, a 24-pin print head is Identified when the printer 
electronics read a *high" state value on a signal line in- 
terconnecting the printer electronics and identification 
means. A 9-pin print head is identified by a 'low* state 
signal. In another embodiment of the Kikuchi invention, 
a parallel-serial converter produces e predetermined 
identification signal. 

U.S. Patent No. 5.363.134 to Barbehonn et al. dis- 
closes an integrated circuit for use in the print head of 
an ink jet printer. The integrated circuit includes an array 
circuit having a plurality of resistor cells arranged into 
rows and columns for heating an ink reservoir to pro- 
duce a pattern of ink jets. A corresponding number of 
row and column lines are coupled to the array circuit for 
selecting and energizing the resistor cells according to 
the desired print pattern. An identification circuit is inte- 
grated into the same substrate as the array circuit. The 
identification circuit is programmable by means of a plu- 
rality of programmable paths corresponding and cou- 
pled to each row line. These programmable paths each 
include a programmable I use and an active device con- 
nected in series. The opposite ends of the programma- 
ble paths are coupled together at a common node, 
which in turn is coupled to an output circuit for providing 
a single serial output signal in response to a sequentiaf 
polling of the row lines. 

The number of bits of identifying information that 
Barbehenn is capable of providing to me printer elec- 
tronics is limited to the number of row lines available. 
For example, If there are a total oj seven row lines in- 
terconnecting the array circuit with the printer electron- 
ics, then Barbehenn's identification circuit will be limited 
to storing seven and only seven bits of identifying Infor- 
mation because each ol the programmable paths cor- 
respond with and are coupled to a unique one of the row 
lines. To provide an identification circuit thai contains 
greater than sovon farts of identifying information, Bar- 
behenn would be required to increase the number of row 
lines, or address lines available. 

Thus, there Is a need for an efficient, inexpensive, 
prjni head identification circuit that preferably Is not lim- 



1 



eNSOCaCID:^EP. 



_07667e2Al_l_> 



PAGE 4/32 » RCVD AT 5/5/2006 4:04:44 AM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-3J2 ' DNS:2738300 1 CStD: ' DURATION (mm-ss):10-00 



MAY-Q5-2006 FRI 16:07 



FAX NO. 



P. 



3 EP 0 

ited by the number of address lines interconnecting the 
existing prinl head electronics and printer electronics. 

The present invention provides an Identification 
system for providing ink jet print head identifying infor- 
mation in ink jel printers having ink jet print heeds. The 
system includes a controller and drive circuit for trans- 
mitting signals including at least one clock signal in the 
form of clock pulses. The control jar and drive circuit also 
receive signals. A plurality of address linos are provided 
for transmilting signals, including the ai least one clock 
signal, from Ihe controller and drive circuit to the ink jet 
print head. An identification circuit disposed in the ink 
jel print head contains a digital code corresponding to 
the print head identifying information. The identification 
circuit is conned ed to receive the at least one clock sig- 
nal from the address lines and is responsive to ihe at 
least one clock signal loserially transmit the digital code. 
An output line Js connected to the identification circuit 
for transmitting the bits of the digital code to The control- 
ler. The controller is connecled to receive the bits of the *o 
digital code from the output line, and programmed to in- 
terpret the digital code and determine the print head 
identifying information. 

The identification system may further include a tem- 
perature sense circuit connecled to the output line for ss 
transmitting Information corresponding to the tempera- 
ture of the print head. 

An example of the identification circuit includes a 
predetermined number of shift registers. Each of these 
shift registers is programmed in accordance with the so 
digital code to produce an output of either a logic one or 
a logic zero in response to the at least one clock signal. 

The controller and drive circuit may be configured 
to transmit at least one load signal on the address lines. 
When so configured, the identification circuit includes a ss 
predetermined number of shift registers where each 
shift register is programmed in accordance with the dig- 
ital code to produce an output of either a bgical one or 
a logical zero in response to the at least one load signal 
and the at least one clock signal. The controller is pro- 40 
grammed to transmit the load signal and, following the 
load signal transmission, to interpret a next predeter- 
mined number of bits on the output line as the digital 
code. 

The controller and drive circuit may also bo config- 
ured to transmit at least one load signal and first and 
second clock signals on the address lines, in such a 
case, the identification circuit includes a load circuit and 
a transmit circuit. The load circuit is connected to receive 
the load signal from the address lines, and is responsive bo 
totho load signal to load the digital code inlothe transmit 
circuit as the loaded digital code. The transmit circuit is 
responsive to tho loaded digital codo and tho first and 
second clock signals to serially transmit the digital cods 
on the output line. The controller is programmed to £5 
transmit the load signal end, following the load signal 
transmission, to interpret a next predetermined number 
of bils on the output fine as the digital code. 
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In another embodiment of the present invention, an 
ink jel print head identification circuit is integrated into 
an ink jet print head chip having print head electronics, 
a plurality of address lines, and a print head temperature 
5 sense circuit with an output. The identification circuit 
provides print head identifying information loan ink jet 
printer and includes an output device and a pluralily of 
programmed onB bit shift registers. The shift registers 
are interconnected to the address lines and the output 
io device tor serially shifting the programmed contents of 
the registers to the output device in response to signals 
received on the address lines. 

The signals may, for example, include at least one 
clock signal and a load signal. In this example, the reg- 
isters are interconnected to each other to serially shift 
their programmed contents to the output device in re- 
sponse to the at least ono clock signal and the load sig- 
nal. 

As an example of the output device, there Is an out- 
put transistor having a source, drain, and gate. The gate 
of the output transistor receives the serially shifled. pro- 
grammed contents of the shift registers. A pull up device 
pulls up the signal level on the drain of the output tran- 
sistor. The programmed contents of the shift registers 
are received by the output transistor. A discharge device 
discharges parasitic capacitance at the gats of the out- 
put transistor following reception of the programmed 
contents. 

Another preferred embodiment of the present in- 
vention is disclosed where an ink jet print head integrat- 
ed circuit provides print head identifying information to 
ink jot printer electronics. The integrated circuit includes 
a print hoad array circuit. <w. 

A plurality of address lines are connected for trans- 
mitting signals Irom the printer electronics to the print 
head array circuit. The address lines include lines for 
conveying first and second clock signals and a line lor 
conveying a load signal. A temperature sense circuit 
having an output is connected to the printer electronics. 
A programmed identification circuit is connected to re- 
ceive the first and second clock signals and the load sig- 
nal. The identification circuit also provides print head 
identifying information to the temperature sense circuit 
output in serial digital lormat in response to the first and 
second clock signals and the load signal. 

An example of the identification circuit for this em- 
bodiment includes a load circuit and a transmit circuit. 
The load circuit is connected to receive the load signal 
Irom the address lines and is responsive to the bad sig- 
nal to load the identifying inlormation into the transmit 
circuit. The transmit circuit is responsive lo the loaded 
idenlilying inlormation and the first and second dock 
signals to serially transmit tho loaded identifying infor- 
mation on the temperature sonse circuit output. 

The present invention also discloses a method for 
providing ink jet print head identifying information to an 
ink jet printer having printer electronics and an ink jet 
print head. The prini head includes an integrated circuit 
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having print head array electronics, a temperature 
sense circuit with an output connected lo the primer 
electronics, an identification circuit, an output device 
connected to the temperature sense circuit output, and 
a plurality ot address lines interconnecting the jdentlfi- 5 
cation circuit and printer electronics. The method in- 
cludes the steps ot programminp a digital code having, 
one or more bits into the identification circuit. Each bit 
of the codo is programmed as either an electrically con- 
ducting short or a non-conducting gap, whore the digital io 
code corresponds to the print head identifying informa- 
tion. Signals generated by the printer electronics, includ- 
ing at least one clock signaf in the form of clock pulses, 
are transmitted on the address lines to the identification 
circuit, One or more bits of the digital code are transmit- *s 
ted to the output device in serial digital format in re- 
sponse to the signals generated by the printer electron- 
ics. The digital code is read by the printer electronics as 
jt is transmitted to the output device. 

The method may further include the step of deter- so 
mining the identifying information from the transmitted 
digital code by the printer electronics based in pan on 
the condition of each bit as either a gap or a short. 

The method may also include the step of transmit- 
ting a load signal, as a printer electronics signal, to the 2S 
identification circuit via the address lines. 

As another additional step fn the method, the output 
device may be reset following transmission of the digital 
coda to the output device. 

Certain preferred embodiments of the invention will 30 
now be described by way of example and with reference 
to the drawings wherein like reference characters des- 
ignate like or simifar elements throughout the several 
drawings as follows: 



35 

FIG. 1 is a block diagram ol the print head identifi- 
cation system; 

FIG. 2 is a circuit diagram of a one bit dynamic shift 
register; 

FIG. 3 is a block diagram of a four bit, parallel in, 40 
serial out identification circuit; and FIG. 4 is a timing 
chart for the circuit of FIG. 3. 

There is shown in FIG. 1 a block diagram of an ink 
jet print head identification sysiem 20 including ink jet *& 
printer electronics 22 and ink Jet print head electronics 
24. Typically* bubble jet print heads Incorporate a resis- 
tor array, or print head array 30 for selectively boiling 
and expelling ink through orifices In an orifice plate (not 
shown) on the print head. Resistors within the array 30 so 
are selectively energized through appropriate signals 
received from the printer electronics 22 on address lines 
29. Within the printer oloctronfes 22 a microprocessor 
controller 26, which is typically an ASIC controller pro- 
viding TTL fevol outputs, sends print data commands to ss 
a head drive circuit 28. In a preferred embodiment, the 
drive circuit 28 is a TEXAS INSTRUMENTS 75373. 100 
milliamp, push-pull drh/Br. 



Dwve circuit 28 converts print data commands re- 
ceived from the controller 26 into appropriately format- 
ted analog pulses which aro demultiplexed and sequen- 
tially provided to the print head electronics 24 via ad- 
dress linos 29. These analog pulse6 possess sufficient 
intensity to heat the resistors within the print head array 
30 so that ink within the print head boils to form a bubble, 
thereby expelling ink through an orifice. The number of 
address tines 29 available will vary depending on the 
particular printer that is used. 

Because different styles and types of ink jet print 
heads requiring differently formatted analog pulses are 
interchangeable in ink jet printers, it is important for the 
printer electronics 22 to possess information relating to 
the print head that is installed in the printer. Print head 
parametric information is usefulto the printer electronics 
22 because it allows the printer electronics 22 to recon- 
figure print control algorithms to produce analog pulses 
that are appropriate for the specific print head installed. 
The present invention provides print head identifying in- 
formation to the printer electronics 22 by encoding the 
information digitally in an identification (ID) circuit 32 
that is integrated into the print head electronics 24 dur- 
ing fabrication. 

Typically, print hoad electronics 24 arc fabricated 
as a sjngte integrated chip. In addition to the print head 
resistor array 30 and corresponding address line con- 
nections 29, the chip will normafly Incorporate a temper- 
ature sense circuit 34. The temperature sense circuit 34 
is typically a metal resistor that senses the temperature 
of the print head during printing. The sensed tempera- 
ture is provided as an analog signal to the printer con- 
troller 26 on output line 35. enabling the printer controller 
26 lo monitor the print head for overheat conditions. 

To reduce I/O requirements, the ID circuit 32 of the 
present invention uses some, but not all, of the existing 
address lines 2g for receiving inputs from the printer 
electronics 22 and it uses the existing temperature 
sense output 35 to serially transmit the encoded prim 
head identifying information to the printer electronics 22. 
A maximum of three address lines are used by the ID 
circuit 32 to receive inputs, and the number of encoded 
brts of information within the fD circuit 32 is independent 
of the number of address linos 29 used. There is minimal 
or no interference with the temperature sense output 35 
during normal operation because the printer electronics 
22 will read temperature sense only when the printer is 
idle. 

In a preferred embodiment, print head identifying in- 
formation is digitafly encoded into the ID circuit 32 by 
means of one or more programmed, one bit dynamic 
shift registers 50 such as the one shown in FIG. 2. The 
shift register 50 is, for example, masK programmed dur- 
ing fabrication by either connecting the source of bad 
transistor 52 to ground 51 lo produce a logic •0" when 
the gate of toad transistor 52 is made active by a load 
signal 70 received on one of the address lines 29, or by 
connecting The source of load transistor 52 to a voltago 
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source 53 lo produce a logic "1 " when the..gale of load 
Iransistor 52 is active. When the gale of load transistor 
52 becomes actjve by load signal 70, ihe programmed 
logic, or voltage level is passed to the gala of input tran- 
sistor 54. Attertransi3tor 52 turns off, the passed voltage 5 
lovol will remain stored h Ihe parasitic gate capacitance 
of input transistor 54. Because the voltage al the gate 
of input transistor 54 wiJI eventually discharge duo to 
leakage currents, the voltage is considered dynamically 
stored on the gale. io 

With the input 7Q loaded with the programmed volt- 
age level, it can now be shllled to the output 76. This is 
accomplished by sequential clock signals transmitted by 
the printer electronics 22 and received by the shift reg- 
ister 50. A clock 1 input is received on line 72 and a clock 
2 input is received on tine 74, where each clocK input 
72, 74 is received from the primer electronics 22 via a 
separate address line 29. A voltage pulse on the clock 
1 input 72 passes the logical inverse from the gale of 
inpul transistor 54 to ihe gale ot output Iransistor 60. 20 
When the clock 1 inpul 72 is active, load transistor 56 
turns on as does pass transistor 53. if the inpul 7B of the 
shilt register 5D is a logic "1 \ input transistor 54 will turn 
on and the gale of output transistor 60 will discharge. If 
the input 78 of the shifl register 50 is a logic "0", input 2$ 
transistor 54 will remain ofl and the gate of output tran- 
sistor 60 will be charged through load transistor 56 and 
pass transistor 58. Whan the voltage pulse on the clock 
1 input 72 goes inactive, pass transistor 58 turns off and 
the voltage level (i.e.. the logic inverse of ihe voliage 30 
level that was parasiticalry stored on the gale of input 
transistor 54) will be dynamically stored on the gate of 
output transistor 60. 

A voltage pulse on the clock 2 inpul 74 passes the 
logic inverse from the gate of output iransistor 60 to the ss 
output 76 of thB shift register. When the clock 2 pulse is 
active, load transistor 62 turns on as does pass transis- 
tor 64. The logic inverse of the gate voltage on output 
transistor 60 passes to the output 76 of the shift register. 
Therefore, after successive pulses on the clock 1 and 2 ao 
inputs 72, 74, the logic level on input 78 is passed to the 
output 76 as a single bit. 

il should be noted that, because the load transistors 
52, 56, 62 are ofl at all times except during clock pulses, 
the register 50 of FIG. 2 consumes little power. « 

In a prejerred embodiment, several shift registers 
50 are connected in series io provide a digital code, such 
as ihe four bil example shown in FJG. 3. A voliage pulse 
on load signal 70 initiates a parallel load ol the encoded 
logic level, or bit encoded within each of the four shilt so 
registers 50A-D. As previously discussed, this results in 
the programmed logic level being dynamically stored at 
tho input 78 (FIG. 2) o1 each shift rogistor50A-D. Apulse 
on the clock 1 input 72 followed by a pulse on the clock 
2 input 74 ehilts the logic level Irom each register inpul 55 
7fi looach register output 76 so that each register output 
76 is dynamically stored on the input 76 of the next reg- 
ister. 



With each clock 1 and clock 2 sequence of pulsos, 
each programmed bit is successively and serially shifted 
to an output device 80 and read by the controller 26 until 
all bits have been read by the controller 26. The control- 
ler 26 is programmed to interpret the code and deter- 
mine the print head identifying information and recon- 
figure print control algorithms accordingly. In this man- 
ner, a single ink jet printer is able to accommodate many 
diiierem lypes of print heads. 

As shown in FIG. 3, the output device 80 preferably 
includes an open drain outpul transistor 64 and a dis- 
charge iransjslor 82. The voltage level al the drain of 
output transistor 84 is pulled up on line 86 through a load 
device (not shown ) within the printer electronics 22 (FIG . 
1) so that the printer controller 26 reads a programmed 
logic level after each clock 2 pulse. For example, when 
a clock 2 pulse causes a programmed logic level H " to 
be transmitted to the gateol output transistor 84, output 
transistor 64 will become active and the drain will be 
pulled down. The controller 26 deiecis ihe lowered voli- 
age level at the drain by reading the voltage level al line 
86 and thereby senses that a logic level "V has bean 
transmitted by the ID circuit 32. Similarly, with each suc- 
cessive clock 2 pulse the programmed logic levels of thB 
ehift registers 50A-D are sequentially shifted and serially 
transmitted to output transi6ior S4 to be read by the con- 
troller 26. FIG. 4 is a liming chart for serial transmission 
of four bits of oncoded information by the ID circuit 32 
of FIG. 3. 

With continued reference to FIG. 3,=,the open drain 
output 86 preferably uilli2es an existingxhip I/O line to 
serially transmit the encoded identifying/. information to 
the printer controller 26. such as the temperature sense 
output 95. Utilisation of the existing temperature sense 
output 35, along with the fact that the encoded informa- 
tion is serially transmitted : eliminates the need for addi- 
tional chip output lines. After all bits of the encoded in- 
formation have been read, a pulse on the load signal 
line 70 activates discharge transistor 82 to discharge the 
gate of output transistor 84, thereby enabling valid tem- 
perature sense information to be transmitted to the con- 
troller 26 immediately alter the gate ol output transistor 
B4 has been discharged. To prevent possible interfer- 
ence with normal operation of the temperature sense 
circuit 34, a pulse is output by the controller 26 on the 
load signal line 70 prior to each read of the temperature 
sense circuit 34. This ensures that the gate of outpul 
transistor 84 remains discharged during tomperaiure 
control operations. 

The controller 26 reads the serial digital output on 
line 86 end determines print head identifying informal ion 
by comparing the received bit pattern against stored cor- 
relations of print hoad information. With tho print hoad 
property identified by the printer controllor 25, the con- 
troller 26 is now able io reconfigure its control system 
algorithms to accommodate printing with the installed 
print head. 

It will be understood thai any number ot shilt regis- 
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tars 50 may be employed in the present invention with- 
out increasing the required number of address fines 29. 
Therefore, there is disclosed an ink jet prinl head iden- 
tification circuit 22 for serially transmitting to the printer 
controller 26 a digital code containing print head identi- s 
fying Information where the number of bifs comprising 
the digital code is independent of the total number of 
address lines 29 available. 

It is contemplated, and wiN be apparent to those 
skilled in the an from the foregoing specification and w 
drawings that modifications and/or changes may be 
made in the embodiments of tho invention. Accordingly, 
it is expressly intended thai the foregoing are illustrative 
of preferred embodiments only, not limiting thereto, and 
that the true scope of the present invention be deter- 1$ 
mined by reference to the appended claims. 



2. The apparatus of claim 1 wherein said identification 
circuit (32) is further characterized as including a 
plurality of programmed one bit shift registers (50A- 
50D) for serially shifting the programmed contents 
of tho registers to the output line in response to con- 
trol signals (29). 

3. The apparatus of claim 2 wherein said identification 
circuit (32) is further characterized as including an 
output device (80) that serially holds and transmits 
a bit of the digital code on sard output line. 

4. The apparatus of claim 2 wherein said control sig- 
nals (29) are characterized as shift signal including 
at least one clock signal (72) and ai loaet one load 
signal (70). 

5. The apparatus of claim 1 wherein said output line 
(35) is further characterteed as the output of a print 
head temperature sensing device (34). 
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Claims 

1. An ink jet print head (24) containing ink. 
characterised by: 

an identification circuit (32) disposed in the ink 
jet print head (24) and containing a digital code zs 
corresponding to print head identifying informa- 
tion; 

an input line connected to said identification cir- 
cuit, said identification circuit thereby receiving 
control signals (29) and being responsivs to the so 
controf signals (29) to serially transmit the dig- 
ital code; and 

an output line (35) for interconnecting said 
identification circuit (32) and a printer for con- 
ducting the digital code when transmitted to as 
provide the print head identifying information as 
an output. 



6. Tfce apparatus of claim 1 wherein said ink jet print 
head (24) is further characterized as an ink jet prinl 
head (24) for depositing, onto a print medium, ink 
having parameters corresponding to the print head 
identifying information. 

7, The apparatus of claim 6 wherein said output device 
(80) is further characterized by: 

* 

an output transistor (84) having a source, drain, 
and gate, said gate connected to serially re- 
ceive and transmit the digital code; 
a pull up device for pulling up the signal level 
on tho drain of tho output transistor (84), said 
digital code being reflected in the signal level 
at the drain as the digital code is received by 
the output iransistor (84), and 
a discharge device (82) Tor discharging parasit- 
ic capacitance at the gate of the output transis- 
tor (84) following reception of the digital code. 
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9. 



40 



45 



SO 



SS 



The apparatus of claim 1 wherein said print head 
identifying information identifies parameters of the 
Inkjet print head (24) including ink color. 

An ink jet print apparatus (20) for providing print 
head identifying information to an ink jet printer, said 
apparatus characterized by: 

a printer control circuit (26) for producing con- 
trol signals; 

a plurality of address lines (29) for conducting 
• said control signals: 
an ink jot print head (24); 
ink contained in said print head (24); 
an identification circuit (32) disposed in the ink 
jet print head (24) and containing a digital code 
corresponding to the print head identifying in- 
formation, being connected to said address 
lines (29) to receive the control signals from the 
printer's control circuit (26) and being respon- 
sive to the control signals to serially transmit the 
digital code to the printer control circu\i (26); 
and 

an output line (35) interconnecting said identi- 
fication circuit (32) and said printer control cir- 
cuit (26) for conducting the digital code to the 
printer control circuit (25); 
wherein said printer control circuit (26) inter- 
prets the digital code and determines the print 
head identifying information. 



10. The apparatus of claim 9 wherein said identification 
circuit (32) is further characterized as including a 
plurality of shift registers (50A-S0D). 

11. The apparatus of claim 10 v/fwein said print head 
identifying information identifies parameters of the 
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ink jet prim head (24) including ink parameters. . 

12. The apparatus of claim 1 wherein said ink parame- 
ters are further characterized as colors. 

13. A method lor providing, to an ink jet printer, identi- 
fying information which identifies the type of ink jot 
print head (24) that deposits, onto a print medium, 
ink having parameters corresponding to the identi- 
fying information, the method characterized by the 
steps of; 

attaching an ink jet prrn! head (24) containing 
ink to an ink jei printer- 
programming a digital code into an Identifica- 
tion circuit (32) disposed on the print head (24), 
each bit of the digital code being programmed 
as either an electrically conducting shon or a 
non-conducting gap, the digital code corre- 
sponding lo the print head Identifying informa- 
tion; 

transmitting control signals (29) generated by 
the printer to the identification circuit (32); 
transmitting one or more bits of the digital code 
to an output device 80 in sorial digital format in 
response to the control signals (29); and 
reading the digital code by the printer as the 
djgrtal code is transmitted by the output device 
(SO). 

14. The method of claim 13, further characterized by 
the step of resetting the output device (BO) following 
transmission of the digital code to the output device 
(80). 

15. The method of claim 13, further characterized by 
the step of interpreting the digital code by the printer 
to identify parameters of the print head including ink 
parameters. 

IS. The method of claim 13, further characterized by 
the step of inlerpretingthe digital code by the printer 
to identify the color of the ink. 
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to the print head identifying information; 
transmitting control signals (29) generated by 
Ihe printer to the identification circuit (52); 
transmitting one or more bits of the digital code 
to an output device fQO) in serial digital format 
in response to the control signals (29); 
reading the digital code by the printer as the 
digital code is transmitted to the output device 
(SO); and 

identifying the type of print head (24) and ink 
based on the print head identifying information. 



17. A method tor providing, Id an ink jet printer, infor- «5 
matlon which identifies an ink jet print head (24) that 
deposits, onto a prim medium, ink having parame- 
ters corresponding to the identifying information, 
the method characterized by the sieps ol: 

so 

attaching an ink jet print heBd (24) to an ink jet 
printer; providing ink tolhe print head (24); 
programming a digHaJ code into an identifica- 
tion circuit (32) disposed on the print head (24). 
each bit of the digital code being programmed ss 
as either an electrically conducting short or a 
non-conducting gap in a plurality of shift regis- 
ters (50A-50D), the digital code corresponding 
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